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TRAVELING YARN TENSION COMPENSATING SYSTEM 
Field of the Present Invention 

[0001] The present invention relates to maintaining uniform tension in a traveling yarn 
being fed to a machine for manuf acturing textiles. 
Background of the Present Invention 

[0002] Maintaining uniform tension in yarn being fed to machines utilized in the 
manufacturing of textile products has long been an important factor effecting the 
productivity of the manufacturing process and the quality of the textile product produced. 
Variations in yarn tension can result in undesirable variations in the product produced with 
the yarn, thereby effecting the quality of the product. In severe cases, the product or 
portions of the product may not be usable or the equipment may be stopped because of a 
wide tension variation. 

[0003] Many attempts have been made to control yam tension so that a relatively uniform 
yarn tension is present in the yam when it is fed to a yam processing machine. The best of 
these has proven to be ball-type yam tensioning units, such as disclosed in Zollinger U.S. 
Reissue Patent No. RE.31,024 and in Zollinger U.S. Patent No. 5,820,050. In a particularly 
effective system, specially applicable to maintain uniform tension when feeding relatively 
large size yarns at moderate speeds, is a combination of the ball-type yam tension units 
disclosed in the aforesaid patents. An arrangement such as this is illustrated in Figure 1, 
which illustrates the two ball-type yam tensioning units mounted on a frame at a generally 
horizontal spacing with yam being fed upwardly from a package through the ball-type yam 
tensioning unit of the aforesaid U.S. Patent No. 5,820,050 and from that unit across the space 
between the units and into and down through a ball-type yam tension unit of the type 
disclosed in U.S. Reissue Patent No. RE.31,024, from which the yam exits to a textile 
machine, such as a cabler. 



Summary of the Present Invention 

[0004] Briefly summarized, the present invention is a traveling yarn tension compensating 
system that applies varying resistance to the traveling yarn by friction engagement that 
varies in response to the tension in the yarn being fed to the system. Thus, the system 
applies greater frictional resistance to a yam that is initially at a low degree of tension and 
applies lesser frictional resistance to a yam of higher initial tension. 

[0005] This is accomplished by guiding a traveling yam between two spaced yam guiding 
devices with a yam tension compensating device disposed between the guiding devices for 
engaging the traveling yam. The yam tension compensating device has a yam engaging 
surface that applies frictional restraint to the traveling yam, as do the guiding devices, with 
the frictional restraint being responsive to variations in tension in the traveling yam to 
increase or decrease the tension as a result of the amount of deflection in the traveling yam. 
Preferably, the yam engaging surface is convex with the greatest extent of frictional yam 
engagement on the convex surface being when the tension in the yam otherwise is relatively 
low and the extent of frictional engagement being less when the tension in the yam is 
otherwise greater. 

[0006] In a preferred embodiment, the convex yam engaging surface is formed on a 
movable element that has a vertical component of movement for movement from a lower 
position at which there is less tension in the yam traveling to the system and there is greater 
frictional engagement to upper positions in response to greater tension in the yam being fed 
to the system and at which there is lesser frictional engagement with the yam. Thus, tension 
is being increased or decreased in the yam by the system in reverse to the tension in the yam 
entering the system. 
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[0007] Preferably, to create desired friction, the yarn engaging surface is restrained so that 
it is not free to move at the same surface speed as the traveling yarn, or it is fixed against any 
movement in the direction of yarn travel. 

[0008] Preferably, the element on which the yarn engaging surface is formed is freely 
movable in a substantially vertical direction in response to the tension in the traveling yarn 
entering the system. This is accomplished in the preferred embodiment by the movable 
element on which the yarn engaging surface is formed being a movable slide positioned for 
movement in a generally vertically extending slide guide, with the guide being at an 
inclination to the vertical in a direction inclined toward the yarn guiding device to which the 
yarn is traveling, allowing the guided element to respond more freely to an increase in 
tension in the traveling yarn, 

[0009] In the preferred embodiment, the yarn guiding devices are ball-type yam 
tensioning units mounted on a frame on which the yam tension compensating device is also 
mounted for guiding of the yam upwardly through one of the units, generally horizontally 
over the top surface of the unit, to and past the yam tension compensating device, over the 
top surface of the other unit and down through the other unit. 

[0010] In some cases, yam being fed from a package or other source to the system may 
balloon or fly to such an extent that it could become entangled in the yam compensating 
device. To avoid this, the yam compensating device of the present invention may be formed 
to provide a yam deflecting surface above the yam engaging surface and extending 
downwardly and outwardly to deflect any such possibly entangling yam away from the 
yam tension compensating device. 
Brief Description of the Drawings 
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[0011] Further features, embodiments, and advantages of the present invention will 
become apparent from the following detailed description with reference to the drawings, 
wherein: 

[0012] Fig. 1 is an illustration of a prior art yarn tensioning system without the tension 
compensating device of the present invention; 

[0013] Fig. 2 is an elevational view of a traveling yarn tension compensating system 
according to the preferred embodiment of the present invention; 

[0014] Fig. 2A is a vertical sectional view illustrating the extent of yarn contact by the yarn 
engaging surface in Fig. 2; 

[0015] Fig. 3 is a view similar to Fig. 2 without the traveling yarn; 

[0016] Fig. 4 is a view similar to Fig. 2 illustrating the yam tension compensating device in 
an upper position in response to higher tension in the yam entering the system than is the 
tension in the yam entering the system illustrated in Fig. 2; 

[0017] Fig. 4A is a vertical sectional view illustrating the extent of yam contact by the yam 
engaging surface in Fig. 4; 

[0018] Fig. 5 is a top plan view of the traveling yam tension compensating system 
illustrated in Fig. 3; 

[0019] Fig. 6 is a vertical sectional view taken along line 6-6 of Fig. 5; 

[0020] Fig. 7 is an elevational view of the yarn tension compensating system illustrated in 

Fig. 2 as viewed from the opposite side; 

[0021] Fig. 8 is an end elevation of the yam tension compensating system of Fig. 3 as 
viewed from the right end of Fig. 3; 

[0022] Fig. 9 is an end elevation of the yam tension compensating system of Fig. 3 as 
viewed from the left end of Fig. 3; 

[0023] Fig. 10 is a vertical sectional view as viewed along line 10-10 of Fig. 3; 
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[0024] Fig. 11 is a horizontal sectional view of the yarn tension compensating system of 
Fig. 2, taken along line 11-11 of Fig. 2; 

[0025] Fig. 12 is a view of the yarn tension compensating system illustrated in Fig. 2 and 
modified to include a yarn deflecting surface and further illustrating a ballooning or flying 
yarn being deflected from that surface; and 

[0026] Fig. 13 is a vertical sectional view taken along line 13-13 of Fig. 12. 
Detailed Description of Preferred Embodiments 

[0027] The preferred embodiment of the traveling yarn tension compensating system 10 of 
the present invention illustrated in the accompanying drawings includes a pair of spaced 
yarn guiding devices 11 with a yarn tension compensating device 13 disposed therebetween. 
The system is located in the line of supply of a yarn from a supply package 15 to and 
through the system 10 and into a feed tube leading to a textile machine, such as a cabler. 
However, the system 10 of the present invention is applicable to use with various other 
types of textile machines that utilize yam in the manufacture of a textile product. 
[0028] The yam guiding devices 11 and 12 and the yarn tension compensating device 13 
are mounted on a frame 17 that is attached to a structural component 18 of the textile 
machine by nut and bolts 19 or any other attachment means. The frame 17 supports the 
yarn guiding devices 11 and 12 and the tension compensating device 13 in generally 
horizontal alignment. 

[0029] One of the guiding devices 11 is an input guide, illustrated at the left in Figure 2. It 
is a ball-type yam tensioning unit of the type illustrated and disclosed in the aforementioned 
Zollinger U.S. Patent No. 5,820,050. As illustrated most clearly in Figures 6 and 11, this yam 
tensioning unit 11 has an outer cylindrical housing 20 fixed to the frame 17 and having a 
downwardly depending yam receiving chamber 21. An inner cylindrical element 22 is 
formed with three vertically extending chambers 23 and is rotatable to position a selected 
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one of the chambers in alignment with the yarn receiving chamber 21, which is open at the 
top to form a continuation with the aligned chamber of the inner element 22. In the bottom 
of the yarn receiving chamber 21 there is an opening 24 in which an annular ball seat 25, 
preferably of ceramic material, is located. Seated on the ball seat 25 is a ball 26. The 
chambers 23 in the inner element 22 contain either no balls or different combinations of balls 
27. As illustrated as a representative ball combination in Figures 6 and 11, one chamber may 
have no balls, another chamber may have one ball 27 and a third chamber may have two 
balls 27 so that when the chambers are selectively aligned with the yarn receiving chamber 
21 of the outer housing 20 there may be in the combination chamber only the single ball 26 
that is in the yarn receiving chamber 21 or that ball and a ball 27 in a chamber 23 of the 
aligned inner element 22 or three balls, the one ball 26 in the yarn receiving chamber 21 and 
two balls 27 in one of the chambers 23 of the inner element 22. The inner element chambers 
23 are selectively aligned and retained in alignment with the yarn receiving chamber 21 of 
the outer housing by inserting a pin through a vertical hole 29 in the inner cylindrical 
element and a corresponding hole 30 in the bottom of the outer housing 20 when the holes 
are aligned. At the upper end of the inner element 22 there is a central opening 31 around 
which is mounted an annular yarn guide 32. 

[0030] In operation, yarn 14 from the supply package 15 feeds upwardly through the 
opening 24 in the yarn receiving chamber 21, between the ball seat 25 and the ball 26 that is 
resting on the ball seat 25. The ball 26 in the yarn receiving chamber 21 and whatever ball 27 
that are in the selected inner element chamber 23 aligned with the yarn receiving chamber 21 
apply their weight against the yarn 14 at the ball seat 25, thereby applying a restraint 
thereto, with a resulting creation of tension in the yarn downstream of the balls 21 and 23. 
The thus tensioned yarn travels upwardly through the opening 24 in the yarn receiving 
chamber 21, over the annular yarn guide 32 and then horizontally toward the other ball 
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tensioning unit 12. The input yarn tensioning unit 11 is mounted in vertical disposition so 
that the yam 14 passes around the annular yam guide 32, and is subjected to tension 
increasing restraint by engagement with the surface of the annular yam guide 32, thereby 
increasing tension in the yam 14. 

[0031] The yam 14 travels from the input ball tension unit 11, past and in contact with the 
tension compensating device 13, and to the output yam tensioning unit 12. 
[0032] The output ball-type yam tensioning unit 12 is similar to that disclosed and 
illustrated in the aforementioned Zollinger U.S. Reissue Patent No. RE.31,024. It has a 
cylindrical housing 33 having an upper opening 34 around which an annular yam guide is 
mounted. The bottom of the housing 12 has an opening 36 in which an annular ball seat 37 
is mounted and on which a ball 38 is seated. In the embodiment illustrated there are two 
additional balls 39 resting on top of the ball 38. The number of balls utilized is selected to 
provide a desired degree of tensioning of the yam as it exits the ball tensioning unit 12. 
[0033] In operation, yam 14 traveling from the tension compensating device 13 travels to 
the output yam tensioning unit 12, which is vertically disposed so that the yam passes over 
the surface of the annular yam guide 35, which imposes restraint adding to the tension in 
the yam. The yam then passes down through the housing 33 between the ball 38 and ball 
seat 37, with the ball 38 and the selected number of balls 39 applying a tension increasing 
weight to the traveling yam 14 against the seat 37. The traveling yam then travels into the 
feed tube 16 of the textile machine with which the yam tension compensating system 10 is 
associated. 

[0034] The above-described input ball tensioning unit 11 and output ball tensioning unit 
12 mounted on the frame 17 attached to the structural component 18 of the textile machine, 
without the tension compensating device 13 of the present invention, is prior art to the 
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present invention. It is the addition of the yarn tension compensating device 13 in this prior 
art arrangement that is the invention of the preferred embodiment. 

[0035] The yam tension compensating device 13 has a yam engaging element 40 having a 
yam engaging surface 41 that is downwardly convex and is formed as the base of a groove 
42. For simplicity of manufacture, the yam engaging element is a commercially available 
roller made of ceramic material. In the embodiment illustrated, the element 40 is one inch in 
diameter measured at the outer edge of the groove 42, The groove 42 is U-shaped in cross 
section, having a base diameter of 5/16 inches. The element 40 has an axial extent of 5/16 
inches. 

[0036J The yam engaging element 40 is secured against rotation on an axially extending 
nut and bolt attachment 43 that has a head 44 at one end of the yam engaging element 40 
with metal weighting disks 45 therebetween. The threaded end 46 of the nut and bolt 
attachment 43 is threadably secured in a T-shaped slide member 47, which is freely movable 
within the slot 48 of a slide guide 49. The slot 48 is T-shaped in cross section complimentary 
to the T-shaped cross section of the slide member 47, with the narrower portion 50 of the T- 
shaped slot 48 being adjacent the yam engaging element 40 to retain the yam engaging 
element 40 slideably mounted on the slide member 49. The slide member 49 is oblong in 
length in the lengthwise direction of the slot 49 to retain the yam engaging element 40 in 
proper orientation. To allow free sliding, the yam engaging element 40 and the slide 
member 49 are dimensioned and secured to the nut and bolt attachment 43 so that the slide 
member 47 and the attached surface engaging element 40 are free for movement within the 
slot 48 of the slide guide 49. 

[0037] The slide guide 49 has outer flanges 51 projecting sideways therefrom in horizontal 
alignment. The flanges 51 are attached to the frame 17 by nuts and bolt attachments 52. The 
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slide guide 49 is formed and mounted on the frame 17 so that the slot 48 is inclined slightly 
in the direction of yarn travel. 

[0038] The slide guide 49 is dimensioned so that the slot extends sufficiendy for the surface 
engaging element to have an upper position engaging the yarn 14 when the yarn 14 extends 
substantially horizontally between the ball tension units 11 and 12, as illustrated in Figure 4, 
and a lower position selected to provide the greatest downward deflection of the yarn 14, as 
shown in Figure 6. 

[0039] The weighting disks 45 are selected to provide sufficient weight for the weight of 
the yarn engaging element 40 to deflect the yarn downwardly to a lower position, such as 
illustrated in Figure 2, during expected normal operation. However, it may be difficult to 
time the system so that the yarn engaging element 40 is above the bottom of the slot during 
normal operation. For this reason, it is acceptable for the weight of the yarn engaging 
element 40 to be such that the yarn engaging element 40 rests on the bottom of the slot 48 
during normal operation. In any event, the weight should be light enough that the surface 
engaging element 40 will move upwardly substantially when there is a sudden change in the 
tension in the traveling yarn, such as when there is a snag or tangle in the yarn 40 being 
withdrawn from the supply package 15 that imposes a resistance to the draw off, causing an 
increase in the yarn tension. 

[0040] Importantly, the yarn engaging surface frictionally engages the yarn, thereby 
adding to the tension in the yam exiting the system 10. The extent of this surface 
engagement at or near the lower most deflection is illustrated in Figure 2A. On the other 
hand, when there is an increase in tension in the traveling yam 14, the tension in the 
traveling yarn will cause the surface engaging element to rise to a higher position, at which 
there is less extent of surface engagement of the yarn 10 by the friction surface 41, as 
illustrated, for example, in Figure 4B. 
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[0041] The inclination of the slide guide 49 in the direction of yarn travel facilitates free 
movement of the yarn engaging element 40 upwardly in response to an increase in yarn 
tension. 

[0042] An example of the use of the system 10 of the present invention, is in a yarn cabler 
where yarn, such as a synthetic filament yarn of 1100 denier, is drawn from a supply 
package 15 at a relatively low normal speed of about 50 yards per minute. The yarn 
engaging element 40 is made of ceramic material selected to apply desired frictional 
engagement of the yarn 14. The weighting of the element 40 is selected so that in normal 
running of the yarn 14 the yarn engaging element 40 will be slightly above or at the bottom 
of the slot 48 of the slide guide 49, deflecting the yarn and thereby causing maximum 
tension increasing restraint to the traveling yarn as it is deflected around the yarn guides 
and the yarn engaging surface of the yarn engaging element, but with the weighting 
allowing upward movement of the element 40 upon an increase in the tension in the 
running yarn, at which upper position there will be less tension imposed by the yarn guides 
and the yarn engaging surface. 

[0043] In operation of the yarn tension compensating system 10 of the present invention, 
there may be instances where the yarn 14 from the supply package 15 is ballooning or flying 
before entering the input guiding unit 11 to such extent that it could get caught on the top of 
the yarn engaging element 40, particularly where the yarn engaging surface 41 is formed in 
an annular groove 42. To prevent this entanglement in use of the system where such 
entanglement is a possibility, the yarn engaging element 40 is extended upwardly and 
provided with a yam deflecting surface 56 disposed above the yarn engaging surface 41 and 
inclined downwardly and outwardly for preventing yarn from entering the groove 42 and 
deflecting the yarn away from the yarn tension compensating device 13. 
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[0044] While the above-described preferred embodiment and use thereof discloses a 
structure and application in which the present invention is particularly useful, the structure 
and operation of the present invention is capable of variation as desired. For example, the 
yarn engaging surface could be rotatable, provided the rotation is restrained sufficiently that 
the surface speed of the yarn engaging surface is less than the running speed of the traveling 
yarn engaging the surface so that there will be a desired amount of f rictional drag imposing 
tension on the traveling yarn. 

[0045] The ball tensioning units need not be horizontally level so long as there is a 
sufficient horizontal extent of the spacings for operable yarn contacting engagement of the 
yarn on the yarn engaging surface. 

[0046] It is also within the scope of the present invention to utilize a yarn engaging surface 
on a fixed member with the surface being convex upwardly for engagement under the yarn 
and a movable hold-down element holding the yarn in surface engagement on the yarn 
engaging surface and movable generally vertically to vary the extent of yarn engaging 
contact with the surface. 

[0047] In view of the aforesaid written description of the present invention, it will be 
readily understood by those persons skilled in the art that the present invention is 
susceptible of broad utility and application. Many embodiments and adaptations of the 
present invention, other than those herein described, as well as many variations, 
modifications, and equivalent arrangements, will be apparent from or reasonably suggested 
by the present invention and the foregoing description thereof, without departing from the 
substance or scope of the present invention. Accordingly, while the present invention has 
been described herein in detail in relation to preferred embodiments, it is to be understood 
that this disclosure is only illustrative and exemplary of the present invention and is made 
merely for purposes of providing a full and enabling disclosure of the invention. The 
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disclosure herein is not intended nor is to be construed to limit the present invention or 
otherwise to exclude any such other embodiments, adaptations, variations, modifications 
and equivalent arrangements, the present invention being limited only by the claims 
appended hereto and the equivalents thereof. 
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